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(57) Abstract: The invention relates to a washable pad comprising a moisture-absorption element (21) which is positioned between
a moisture-permeable top-laver material (22) and a moisture-impenneable bonom-layer material (23), wherein the said top-layer
wmaterial (22). bottom-layer material (23) and the moisture-absorption element (21) are atJeast Jocally joined to one another to form a
cohesive unit, wherein the moisture-impermeable bottom-laver material (23), on the side which faces towards the moisture-absorption
" element (21), is coated over at least part of its surface with a layer of bonding material which bonds together the moisture-absorption
element (21) and the bottom-layer material (23). Tn panticular, the invention describes a pad in which a moisture-permeable top-laver
material (22) and a moisture-impermeable hottom-laver material are Joined topether at ceramn points via perforations (28) in the
moisture-absomtion body (21). The invention alo relates 10 @ ethod for forming the shovementioned washable pad and 10 way:
o! tusling the border of @ washable pad of this nature.
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Short title: WASHABLE ABSORBENT PAD AND A METHOD FOR MANUFACTERING SAME

The invention relates firstly to a washable pac, at
least comprising an assembly of a moisture-abscrption element
which is ©positioned between a meisture-permeable top-layer
material and & meoisture-impermeablie bottom-layer material, each
with a thickness and an area which are such that the materials
have substantially the same surface area and, in the position of
use, the top surface of the moisture-absorption element bears
against the bottom surface of the moisture-permeable top-layer
material and the bottom surface of the eébsorption element bears
against the tep surface of the moisture-impermeable bottom-leyer
material, eand in which the moisture-permeable top-layer
materizl, the moisture-abscrption element and the moisture-
impermeable bottom-layer material are joined together to form a
single unit,

Washable pads of this nature are used as protection omn,
fcr example, & mattress, in order to prevent them from becoming
soiled, for example when used by incontinent patients.

The pad collects any soiling instead of the mattress;
once it has been washed, the pad can be reused.

v In the preceding text, the terms top and botFom surface
relate to the orientation of these surfaces in the position of
use of a pad, i.e. on top of a mattress or other base, with the
moisture-permeakle top-layer material facing upwards.

A washable pad of this nature is known from
US-A-3,9€5,503. This publication describes a washable pad of the
type described in which the join between the above layers is
brought- about by- stitching.

The moisture-impermeable character of the bottom-layer
material is brought about by providing the bottom-layer material
with a moisture-impermeabie coating subsequent to the stitching
operation, for example by applying a molten ccating of polyvinyl
chloride, followed by cooling - of this coating so "that it
solidifies.

One drawback of this known washable pad is that, owing
tc the presence of a sealing coating layer on the outside of the

bottom-layer material, it becomes stiff since this coatinc
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layer, in order to pe mcisture-impermeable, has to be relatively
heavy.

Sealing 1s nrecessary because meisture can pass downwards
from the patient along the stiches, so that a cood seal 1is
necessary.

The object of the present invention is to provide an
improved washable pad of the above type and is characterized in
that  between twc out of the moisture-permeable top-layer
material, the moisture-absorption element and the moisture-
impermeable Dottom-layer material,. there is a form of bonding,
over at least part of the surface therecf, which differs from
the form of bonding bLbetween the third out of the moisture-
permeable top-layer material, the moisture-apsorpticn element
and the moisture-impermeable bottom-layer and one of the above
two, or there 1is nc bonding at all, while the moisture-
impermeable bottom-layer material is intrinsically mcisture-
impermeable. Intrinsically moisture-impemeable is intended to
mean that the material in guestion is impermeable to moisture
without reguiring any further treatment.

Starting from an intrinsically molisture-impermeable
bottom-layer material makes the pad easier to manufacture,
considerably improves the flexibility of the washable pad and,
as a result of the layers being attached to one another in
different ways, the flexibility cf the pad can be optimized on
the one hand and, on the other hand, optimum fixina of the
layers with respect to one another is achieved.

In connection with the invention described above,
reference 1is also made to US-A-5,099,532, which describes a
principle for joining together the various layers which exhibits
some resemblance to the method used in the present invention.

In the above publication, a moisture-bermeable top layer
is joined to an absorption body by means of stitching; then,
strips of material are placed against the moisture-absorption
body cn the underside and are then jeined to the assembly of top
layer and absorption body by additional stitching. On their side
which is remote from the absorpticn body, the strips have a
thermecplastic coating. Then, a moisture-impermeable bottom-layer
material is placed against the underside of the abscrpticon beody;

on the side facing towards the abscrption bedy, the bottom-layer
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material has a layer of thermoplastic. By exerting pressure
and/or supplying heat, the thermopliastic layer of the strips is
joined to the thermopliastic layer of the bottom-<layer material,
sc that the three layers are joined together.

The use of s number of ways of Jjocining moisture-
permeable top-layer material to moisture-absorption eliement and
of special strips for securing purposes make this pad
complicated to manufacture, while the presence of strips which
are coated with thermoplastic and joined to the bottom layer has
an adverse effect cn the flexibility of the pad.

In an attractive embodiment of the washable pad
according to the invention, bonding is present between the
mcisture-permeakle top-layer material and the moisture-
impermeable bottom-layer material via perforations, which are
present ir the moisture-absorption element, in the form of
bending points.

The presence of a bond between the moisture-permeable
top-layer material and the moisture-impermeable bottom-layer
material firstly produces excellent fixing of the various layers

‘with respect to one€ another; there is no need for any further
bonding of the third layer, which in this case is therefore the
moisture-absorption element. The dimensions of the perforations

are selected in such a manner that the moisture-permeable top-

..—layer_material .cf_the moisture-impermeable bottom-layer material

can easily make contact with one another in order to be bonded
tcgether under the influence of heat and/or pressure. Bonding
can be brought about using, for example, HF, ultrasonic or
thermal spot welding; obviously, bonding can also be achieved
with the aid—of—a—Ztocally -applied bonding—agent. The dimensions
of - the perforations are not critical, provided that the
abovementioned condition concerning contact is satisfied. Good
results are cbtained with perforations with a diameter of
between 10 and 50 mm; in cre specific case, perforations with a

diameter of 25 mm cave good results. The centre-to-centre

--distance -may- be from 50=400"mm, preferably 100200 mm.

In the case outlined here, there is bonding between the
mecisture-permeable top-layer material and the moisture-

impermeable bottom-layer material, while there is nc bonding
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between the moisture-absorption eliement and one cf the other
layers.
The use of a moisture-abscrption element with
perforations is known per se from NL-B-1009034, in the name of
S the applicant. The perforations allcw rapid drying of the
abscrption  element fellowing washing of the  pad. The
perforations for promoting drying are generally of smaller
dimensions than those discussed above for forming the bcend
between the moisture-permeable top-layer material and the
10 mocisture-impermeable bottom-layer material. The perfcrations
which promote drying may, for example, have a diameter of 1-% mm
with & centre-to-centre distance of B8-30 mm. A practical
embodiment has perforations with a diameter of approximately
3 mm and a centre-to-centre distance of approximately 12 mm. 1In
is the embodiment outlined above, in which there are relatively
large perforations ior.bondihg the moisture-permeable top-layer
material to the moisture-impermeable bottom-layer material,
there may therefore be two types of perforations: small
perforaﬁgbnsﬁih_a”}élatjvely large density for drying purpcses
20 and large perforations in a relatively small density for bonding
purposes. Obviously, it is alsc possible only to have
perforations for bending purposes. To provide a border finish,
“~the absorption element—may be of smaller size than the moisture-
permeable top-layer material and the moisture-impermeable
28 bottom-layer material, and the said top-layer material and
bottom-layer material are then bended together.
If appropriate, to promote the bonding, thermoplastic
‘may” be” arranged ©n the top and/or ‘bottom - surface of the
- moisture-permeable top-layer material, or the top surface of the
30 moisture-impermeable bottom-layer material, at the location of
the borders and/or the perforations for bonding, in order to
promote the bonding between teop-layer material and Fottom-layer
material in those regions.
i "7 In the washable pad described above, there is alsc
3% expediently a border finish in which the moisture-impermeable
bottom-layer materiai is turned over onto the top surface of the
mcisture-permeable top-layer material and is bonded thereto.
In an alternative embodiment of the washable pad

accercding to the invention, the moisture-impermeablie bottom-
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layer material, on the side which faces towards the moisture-
absorpticn element, is cocated, over at least part of its
surface, with =z layer of bonding material which bonds the
mcisture-absorption element and the TFrottom-layer material
tcgether.

The bondinc between the moisture-absorption element and
moisture-permeable top-layer material may be of numerous types,
as will be explained in more detail below; it is pcesible to
select stitching; stepping/quilting; needling, HF/ultrasonic
welding, etc.

In the case described above, it is also expedient tc
have a border finish in which moisture-impermeable bottom-layer
material bears against and is bonded to the moisture-permeable
top-layer material, for example by turning over the bottom-layer
material so that it bears against and bonds to the top-layer
material.

The latter embodiment can be used to very good effect if
there is no bonéing between the moisture-aksorption element and
the mcisture-permeable top-layer material.

Startinc from an intrinsically moisture-impermeable
bcttom-layer material and bonding the said materia to the
moisture-abscrption element with the aid of a layer of bonding
material also results in a considerably more fliexible washakle
pad compared with the pad which is known from the prior art as
described above.

The bondinc material as referred to above may, on the
one hand, be a thermoplastic bending material which displays its
action as a result of heat being supplied, with the result that
the bonding material melts and materials which are bearing
against one another stick together.

Bonding is brought about by cooling to below the melting
point of the thermoplastic. The bonding material may also be a
material which crosslinks, cptionally with heat being supplied,
which can no longer be reactivated once it has carried out a
bonding action of this type.

The moisture-impermeable bottom-layer materizl may be
combined with any desired meisture-permeable top-layer material

and moisture-absorption element, and the join Dbetween the
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moisture-absorption element and the moisture-permeable top-layer
material may also be of any desired type.

As is discussed in more cdetail below, this join between

the moisture-abscrption element ancd the moisture-permeable top-

S layer material may be brougnt abcut by stitching or
stepring/quilting which is known in the prior art.
Stepping/quilting involves making up two or more layers, for
example of moisture-permeable top-layer material and moisture-
absorption element, over the entire surface thereof in a

10 preselected pattern. It is also possible for rﬁoisture-permeable
- top-layer material and moisture-abscrption element to be bonded
together using, for example, a spot coating layer of ‘bonding
material which, as stated above, is a thermoplastic material or

a material which crosslinks, cptionally with heat beinc

fe]
n

supplied.

The invention also relates to a method for forming a
washable pad in which a moisture-permeable top-layer material is
placed against the tcp surface of a moisture-absorption element,

"TTand” a "moisture-impermeable bottom-layer material is placed
20 against the bottom surface thereof, and the moisture-permeable
top-layer material, the moisture-absorptiocn element and the
moisture-impermeable bottom-layer material are joined tcgether
to form _a single unit,. which is characterized .in.that, between
two out of the meisture-permeable top-layer material, the
zs moisture-absorption element and the moisture-impermeable bottom-
layer material, over at least part of the mutually facing
surfaces thereof, bonding is brought about by supplying heat
and/or. exerting pressure, while bonding of a—different -type is
krought - about- between the --third out of -the “moisture-permeable
30 tcp material, the moisture-absorption element and the moisture-
impermeable bottom-layer material and one cf the said two, or
there is no bonding whatsoever, while the starting material for
the moisture-impermezble bottom-layer material is intrinsically
— moisture-impermeable. -- — .- S e e
35 As described above with regard to the product, it is
possible, by suitably selecting the bonding methods, to provide
the washable incontinernce pad with a high level of flexibility;

optimum fixing of the 1layers with respect tc one another is
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ensured, and, as will be explazined ir. more detail, the method is
suitable for a high degree cf automation.

Ir. an advantagecus embodiment, the washable pad
according to the invention also includes bottom-layer material,

c or a similar material, in the berder recions, and this material
bears zcainst and becnds to the top-layer material.

The mcisture-absorption element used may be any known
moisture-acsorption element which generally comprises a
combination of moisture-zbscrbent fibres and, if apprcpriate, =

10 moisture-dispersing layer cn cne cr both sides.

Very gcod results are obtained with a moisture-
absorptior. element such as that which is described in
WO-97/34554 in the name cf the applicant, in which a moisture-
absorption element comprises a mixture of chemical and synthetic

is fibres which are brought together in a layer, with liquid-
Gispersing layers of synthetic fibres rpresent crn the top and
bottom sides of the layer.

A moisture-absorption element of this nature typically
comprises <100%, for example 90-10%, chemical fikres and up to

20 10C¢, for exampie 10-9%0%, synthetic fibres, while one c¢r more
ligquid-cdispersing layers which substantially comprise syvnthetic
fibres are bended to the top and bottom sides (percentages are
by‘ weight). In & specific case, the liquid-absorbent layer

" contains $0-60% chemical fibres, such as viscose or modified

25 viscose, and 106-40% synthetic fibres, such as polyester,
polyamide, polyacrylate, polypropylene, and the like.

In the present context, the term chemical fibre is
understood to mean a fibre which is based on a natural product,

" such as cellulose, and has been made into a form which is
30 suitable for human us_é”b;'“;n-e;ns of a chemical treatment. &
synthetic fibre is a fibre which is produced from a polymer
which is prepared entirely by chemical synthesis and in which
there is nc natural product hase.

Another advantageous embodiment of the absorption

35 element described above and produced by the applicant is

described in Dutch Patent 1009034, in the name of the applicant,
as referred to above, in which the absorption element, in order

to improve its drying fproperties, is provided with a large
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number of perforations which extend over at least part cf the
height of the absorpticn element.

The top-layer material may also be of numerous types,
provided that it exhibits good permeability to mecisture and is
substantially hydrophobic.

Expediently, the tcp-layer material is, for example, a
knitted fabric comprising fibres, such as polyester, polyamide,
polyethylene, etc. It should be noted that good results have
alsc been obtained with mixed materials, such as with
synthetic/natural fibres, one example of which is 50%/50%
polyester/cotton. It is even pcssible to use 100% cotton, if the
absorption capacity of the abscrption element is sufficiently
high.

Suitable results are obtained, for example, with a
polyester knitted fabric which, on the ~side which comes into
contéct with the patient, has been rcughened so that a soft
surface is obtained.

In an attractive embodiment, the method which 1is
described in c¢eneral terms above is characterized in that =
meisture-zbscrption element is provided with perforations
distributed over its surface, which perforations extend through
the entire thickness cf this element, and in at least some of
the perforations._the moisture-permeable top-layer material and
the moisture-impermeable bottom-layer material are brought into
contact with one another and bonded to one another by supplying
heat and/or exerping pressure, so that bonding points are
formed. '

- - The embodiment described above is eminently suitable for
automation in a production line.

The moisture-permeable tcp-layer material, the
absorption-body material which is provided with perforations and
the moisture-impermeable bottom-layer material are for this
purpcse fed to a processing unit in the form of webs; by
exerting pressure, for example air pressure, contact is brought
about between the moisture-permeable top-layer material and the
moisture-impermeable bettom-layer material in the region of the
perforations; bonding between the said layers is brought about
in the region of a selected number of perforations with the aid

of the abovementicned techniques, such as welding cr adhesive
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bonding; the assembled web which is formed in this way 1is
divided into fpieces in the size of a washabie pad by cutting
and, 1in line or off line, & border finish is procuced, if

necessary, as will be described in more detail below.

4,

The border finish may firstly be brought about by making
the moisture-absorption element smaller than the moisture-
rermeable top-layer material and the moisture-impermeable
bottom-layer material znd by bending the top-layer material and
cottcm-layer material together at the borders. To improve the

c bornding, it is possible, at the location of the borders and/ozr
¢ P

[

the perforations for bonding, to provide the top-layer material
(which is permeable), on the top and/or bottom surfiace, or the
top surface of the meoisture-impermeable bottom-layer material,
witk thermoplastic which contributes to the ease and speed of
15 bonding.
With regard to the border finish, in the embodiment
described above this may expediently be carried out in such a
manner that the surface area of the moisture-impermeable bottom-
layer material is made larcer than the surface area of the
2¢ moisture-absorption element and the moisture-permeable top-layer
material, and in the border regions the mcisture-impermeable
bottom-layer material is turned over onto the moisture-permeable
top-layer material and is joined thereto.

In & fully automated method, if this embodiment is used,

[ 8]
wn

it will be possible for the border finish to be realized in the
transverse direction of the web by carrying this finish out
after the web has been divided into pieces with a longitudinal
border finish, for which purpose a strip of moisture-permeable

top-layer material/moisture-absorption material is cut away at

20 the location of the transverse edge. It is also possibie to feed

pieces cf assembled moisture-permeable top-layer

material/moisture-absorption element of suitable dimensions to a

web of moisture-impermeable bottom-layer material, and the

entire border finish can be carried out after the materials

3¢ which have been assembled to fcrm the pad sandwich structure
have been divided into pieces.

In another embodiment of the method according to the

inventior, an assembly is formed from a moisture-akbsorption

element and & moisture-permeable top-layer materizl which bears
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against its top surfiace, and then z moisture-impermeable bottom-
layer material 1is placed &against the bottom surface of the
moisture-absorption element, a layer of bonding material being
prcvided over at least part of the surface of the moisture-
impermeable Dbottom-layer material, on its side facing towards
the moisture-absorption element, after which this moisture-
impermeable bottom-layer material is jcined to the moisture-
absorption element, which forms part of the assembly, by
supplying heat and/or exerting pressure.

The assembly of a moisture-absorpticn element and a top-
layer material, to which the moisture-impermeable bcttom-layer
material is jcined, may, in an expedient embodiment, be formed
in & step which precedes the method described above.

The moisture-absorpticn element and the top-layer

material can be joined in various ways, for example by:

a) sti{ching;
b) stepping/quilting;

¢) needling;

7T 777 d) joiming by means of hich-frequency or ultrasonic welding;

20

30

35

e) joining using a spot coating layer of bondinc materizl which

is present on that side of the top-layer material which faces

towards the mcisture-abscrption element, by supplying heat

and/or exerting pressure;_and - T

£) joining using & spot coating layer of bonding material on that
cside of the moisture-absorption element which faces towards
the top-layer material by supplying heat and/or exerting
pressure.

If options e or f are used for the assembly, a coating
method which differs from the spot coating method will
expediently be selected for bonding together the moisture-
impermeable bottom-layer material and the moisture-absorption
element by means of a bonding agent.

In the embodiment described under e and f above, it is
rossible, in a first option, for a thermoplastic material to be
present in the interface between top-layer material and
moisture-absorption element. The thermoplastic material may form
part of the said layers; it may also be applied separately.

However, the top-layer material and moisture-absorption

element may also be joined together as a result of the presence
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cf & crosslinkable material. With a view tc the speed of
producticrn, crosslinking will generaiiy be brought abou: under
the influence of heat. If & very high speed is not required, it

is possible toc use materials which crosslink under ambient

wn

conditions. In the latter case, pressure will cenerally be
aprpliec In order to hold the materials in cood ccntact with cne
another during crosslinking of the bonding material.

Examples of thermoplastic bonding materials which may be
menticned are polyvinyl chleride, polyethylene, polyprcpylene,
10 polyurethane and the like.

Examples of bonding materialis which crosslink,
opticnally with heat being supplied, which may be mentioned are
isocyanates and cyanoacrylates which crosslink under the

influence of atmospheric humidity (for example cresslinkable

(™)
"

PU); epoxy resin/hardener combinaticns; polyester resin/hardener
combinations,_etc. . } . -

In another attractive embodiment cf the method according
to the invention, the assembly of & moisture-abscrption element
and a top-layer material is formed at the same time as the
20 moisture-impermeable bottcm-layer material ané the moisture-
absorption element are joined together.

The formation of the assembly as referred to above may
be carried out in numerous ways, as indicated; in one attractive
embodiment, this fcrmation takes rlace either by using a spot
25 . coating layer of bonding material .which is.present on that side

of the top-layer material which faces towards the moisture-
abscrption element cor by using a spot ccating layer of bonding
material on that side of the moisture-absorption element which
faces towards the top-layer material. The (spot) coating of
30 bonding material may be thermoplastic or, as stated above,
crosslinkable, optionally under the influence of heat.

If the bonding material between the top-layer material
and the moisture-absorption element and between the moisture-
absorpticn element and the bottom-layer material is

35 thermoplastic, when a heat treatment, if appropriate with the
application of pressure, which is used tc join the bottom-layer
material to the moisture-absorption element in the latter
embodiment, is carried out, the thermoplastic bonding material

which is present in the interface region between the top-layer
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material anc the moisture-abscrption element will also be
activatecd, with the result that the top-layer mwaterial and the
moisture-abscrpticn element will be stuck together.

1f the bonding material in the boundary layer retween
the top-layer material and the mcisture-absorpticn eiement and
in the boundary layer between the moisture-absorption element
and the bottom-layer material crosslinks under the action cf
heat, cnce &gain the fcrmaticn cf the assembly is brought about
and the bottom-layer material is bonded to this assembly in a
single heat treatment.

If the bonding material in Dboth boundary layers is
crosslinkable under ambient conditions, it is generally
sufficient tc apply pressure for a sufficient time.

The bonding material which is present in the boundary
-region between the top-layer— material and the-- moisture-
absorption element is generally, if used, present in the form of
a spot coating layer, in order toc present the minimum possible
obstacle to the passage of moisture from the patient side of the
pad to the moisture-absorption element. A

The thermcplastic bonding materizl which is present as a
component of the bottom-layer material may either be present in
a spot coatinc layer or as a ccmpletely covering layer.

" The bottom-layer material may be a moisture-impermeable
material such &s polyvinyl chlcride, polyethylene or
polyurethane which is itself thermoplastic or may be a rubber-
like non-thermoplastic material which, on the bonding side, is
coatedbwith a bonding layer of thermoplastic material.

" on the outer side which is directed away from the
meisture-absorption element, the moisture-impermeable bottom-
layer material may, if appropriate, be in the form of a layer
which reduces the sliding prcperties and/cr a decorative layer.

The decorative layer may be obtained by printing or by
lamination of, for example, a textile layer.

To jein the moisture-impermeable bottom-layer material
and the moisture-absorpticn element it is possible, for example,
to select heating and/cr the exerticn of pressure over the
entire surface of the bottom-layer material; however, it is alsc
pessible to select heating and/cr exerticn of pressure in a

pattern.
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In the latter method according tc the inventien, it is
alsc important to encure a good border finish cf the washable
pad.

In certain cases, there is noc need for & special berder
finish tc take place, and at the ftorder the stacked arrangement
of at least the moisture-impermeable botteom-layer material, the
moisture-absorpticn element and the mcisture-permeable top-layer
material, as well &s any other layers, is wvieible. This
embodiment will be sufficient in particular if the bonding layer
cf thermoplastic or cressiinkable material is applied over the
entire surface of the bottom-layer material.

If the bottom-layer material is provided with & layer of
boncing material over part cf its surface, for examplie in the
form of a spot coating layer, it is recommended to provide
finishing materiazl which :is expediently formed by bottom-layer
material or a similar material. In a firs: embodiment of the
method according to the invention, the surface area of the
bottom-layer material is larger than the surface area of the
assembly of the top-layer material and the moisture-absorption
element and proiects partially beyond this assembly; by folding
cver the projecting parts and bringine them into contact with
the top-layer material, it is possible, by suitable heating
and/or exertiocn of pressure, to join the bottom-layver material
to the outside of the top-layer material.

In this context, heating is also understood to include
welding, such as HF or ultrasonic weldiné.

In this method, the bonding layer of thermoplastic or
crosslinkable material is activated in such a way that bonding
has cccurred after sticking followed by cooling.

In another embodiment, separate strips of bottom-layer
material are krought into contact with the top side of the top-
layer material and the bottom side of the bottom-layer material
by being folded over, and this bottom-layer material is then
joined to the top-layer material and the bottom-layer material.

In yet another embodiment, the bottom-layer material is
selected to be of larger surface area than the aksorption
element and a top-layer material which bears against the latter;
the bottom-layer material is folded upwards along the borders of

the pad and is fixed arcund the tep surface of the top-layer
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material using & separate strip of bottom-layer material. The
striz of bottom-layer material on one side 1= bcnded tc the
bottom-layer material which has the bonding layer facing upwards

and on the other side it is jcined to the top-layer material.

m

The invention will now be described with reference to
the drawing, in which:

Fig. 1 shows a diagrammatic cross-sectional view through
a pad according to the invention;

Fig. 2 shows a border finish of the pad from Fig.

[

, in
10 a first embodiment;
) Fig. 2 shows a border finish in a second embcdiment; and
Fig: 4 shows a border finish in a third embodiment ;
Fig. ¢ diagrammatically depicts an embodiment in which

the moisture-permeable top-laver material ané the moisture-

[
n

impermeable bottom-layer material &are joined to one another via

perforations which &are present in the moisture-absorption

element;
Fic. € shows &an embodiment as in Fig. 5, with an
alternative border finish. -

20 Fig. 1 shows & diagrammatic cross section through a pad,
in which the moisture-absorption element is denoted by 1, the
mcisture-permeable top-layer material is denoted by 2z and the
moisture-impermeable bottom-layer material is denoted by Z. The
boundary surface between the moisture-absorption element 1 and

25 the moisture-permeable top-layer material 2 is formed by 4; in

the case illustrated, bonding has been effected with the aid of

a layer of thermoplastic bonding material which is &arranged in

the said boundary surface 4 in—the form—-of a—spot coating layer.

‘THE spot coating layer is expediently applied to thdt side of

30 the top-layer material 2 which faces towards the moisture-

absorption element 1.

. The boundary surface between the moisture-absorption

element 1 and the moisture-impermeable bottom layer 3 is formed

by“the boundary surface 5. - ’ - -

35 In this arrangement, althocugch not cshown, a layer of
thermoplastic bonding material is also wused to join the
moisture-absorption element 1 and the moisture-impermeable

bottom layer 3.
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The layer of thermoplastic bonding material is applied
toc the bottom layer X cover the entire surface. The thermcplastic
may alsc be arranged in the form cf a pattern.

The above text has made numerous references to a layer
of thermoplastic bonding material which is present as a separate
layer on the mcisture-impermeable bottom layer 3.

Obviously, it is also possible for the entire layer 3 tc
be made from a thermoplastic material which is the same as the
material of the bonéing layer. In the latter case, it is
possible, by suitably selecting the thickness of the layer 3, to
ensure the desired flexibility of the washable pad.

The assembly of moisture-absorption element 1 and
mcisture-permeable top-layer material 2 ma&y obkviously also be
prccuced, as described abcve, by stitching or stepping/quilting.
In the cases discussed here, however, the moisture- impermeable
bcttom-layer material 2 is 3joined to the moisture-absorption
element 1 with the aid cf a layer of thermoplastic bonding
material, in whichk case the layer of bonding material and the
moisture-impermeable bottom-layer material 3 may, if
appropriate, have the same function.

The bonding material used in this embodiment shown in
Figure 1 was crosslinkable polyurethane which was applied by
spraying. Another application techniques involves sCreen-
printing. o - N

Bending took place by applying a pressure of 2-10 kg/cm?
and by heating at 135°C. )

If an isocyanate coating which cures under the influence
of atmospheric humidity is used, curing took place under ambient
conditicns (15-25°C), likewise with the application of pressure
(2-10 kg/cm?®).

An excellent flexible pad material was obtained both
when using a thermoplastic material and when using a curable
bonding material.

In addition to the above-described bottom-layer material
3, moisture-absorption element 1 and tep-layer material 2, it is
possible for a plurality of further layers of material to be
present, depending on the precise function of the washable pad.

Additional layers of materizl may, for example, be

formed by a spacer layer, such as a knitted fabric cf synthetic
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fipres, between the top-layer material 2 and the abscrption
element 1, in crder to prevent the patient/user from suffering
bed sores (decubitus) and to shorten the drying time ,still
further.

It is also pcssible for a PU foam layer of the type
described in Hygienic Products with superabsorbent polyurethane
foam; Jeff Patterscr, Nonwovens World, April/May 1999 to be
included, for example between the bottom-layer material 3 and
the aksorption element 1.

The PU foam layer consists of hydrophilic PU.

. The function of a layer of this nature is to absorb
mcisture, prevent decubitus and to accelerate drying after
washing. Fig. 2 shows the same cross section as that shown irn
Fig. 1, but in this case, to finish the pad, the moisture-

. impermeable bottom layer .3. has been folded over so that. it bears
sgainst the top side of the top-layer material 2, after which
the bottom-layer material 3 can be bcnded tc the top-layer
material 2 by means of a heat treatment, so as tc form boundary

Niayers Ghénd 7. In this way, an excellent liguid-tight border
finish is obtained.

Fig. 3 shows an alternative form of finish for a
washable pad according tc the invention, in which a strip & of
bottom-layer material which is provided with a bonding layer of
thermoplastic material is placed against the mcisture-permeable
top layer 2 and the moisture-impermeable bottom layer 3 by being
folded over. Bonding between the strip 8 and the top-layer
material 2 and the bottom-layer material 3 is brought about by
heat treatment. The strip of material 8 may ccnsist of the same
material as the bottom-layer material 3; obviously, it is also
possible to select another material with a similar action. This
border finish is likewise extremely ligquid-tight.

Fig. 4 shows yet another variant of & ligquid-tight
border finish in which the bottom-layer material 3 of the
washable pad prcjects beyond the surface of the mnoisture-
absorption element, is folded upwards and is then fixed to a
separate strip 12 of bottcm-layer material 3 or similar material
on the top side of the top-layer material 2.

It should be noted that it is not strictly necessary to

folé <the Fottom-layer material upwards; in  view of the
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relatively small thickness of the pad, the projecting part of
the bottom-layer material 3 and the separate strip 12 can also
be bcnded together withcut any folding.

The pzd according tc the invention is extremely fiexible

e

and pleasant for the patient to use; it can be washed without
beiling at 95°C, while sterilizaticn can be carried out in an
autoclave at 125°C. The bonding material used was in this case &
thermoplastic polyurethane material.
As the bending layer of thermoplastic material it is
10 possible to select from numerocus thermopliastic materials, such
as polyvinyl chloride, polyethylene, pclyamide, polyurethane,
etc.; numerous other materials will be immediately obvious to
the person skilled in the art.

In ccnnection with the embcdiments described above as

15 shown in Figs. 2z, 3 and 4, it is pcinted out that, due to the
border finish shown in those figures, which is always produced
by fixing bottcm-layer material around the borders, it is
possible to obtain zan absolutely liguid-tight border finish
which substantially prevents moisture from flowing towards the
20 regicn outside the pad. -

In US-A-3,5€5,503, referred to above, by way of example
a berder finish usinc a bias strip cr an overcast seam is
described, the attachment being brought about by means of

- -stitching..-Cbviously, -leakage can still occur at these stitches.
2t This is prevented altogether with the border finish acccrding to
the invention.

The invention makes it possible tc provide a washable
pad which, starting from the separate components or partial

---assemblies—thereof, makes it possible tc produce the rad in a
30 fully automated and continuous method.

The various components or assemblies thereof can be
supplied in web fcrm and then, by suitable processing and/or
heat treatment, formed into separate, completely finished,
washable pads according to the invention.

35 © -~ Figure S diagrammatically depicts a washable pad having
a moisture-absorption body 21, a top layer 22 cf moisture-
permeable material and a bottem layer 23 of moisture-impermeable

material.

Printed from Mimosa 02/03/08 14:12:04 Page: 18



WO 00/76430 PCT/NL00/00370

10

20

25

30

material tc be joined to one another.

- 18 -

Perforations in the moisture-aksorption bocdy 21 are
denoted by 28.

In the perforaticns 28, contact is brought about between
the moisture-permeable tcp-layer material 22 and the moisture-
impermeable bottom-layer material 22, and bonding has taken
place soc as to form bonding points 29.

The number of bonding points 1s not critical, provided
that cood fixing of the layers 2, 22 and 23 with respect to one
another is obtained. In a test, cood results were okbtzined with
a tetragonal arrangement of perfcrations with a side of 10 cm.

Distances between the pocints of between % and 25 cm are
generally suitable. The size of the perforations is egually
uncritical provided that they do allow the moisture-permeable

top-layer material 22 and moisture-impermeable bottom-layer

In addition ﬁo tﬁe ferfdrationé 28 which have éuitable
dimensions for bonding, it is alsc possible, as discussed above,
for smaller pefforations to be present, the purpcse of which is
primarily to assist with drying.

ks can be seen :in the figure, the moisture-impermeable
bottom-layer material 23 is turned over at the borders and is

bonded tc the top side of the moisture-permeable top-layer

_material Z2 using a bonding surface Zz6.

As stated above, the bonding points 29 may be formed in
numerous ways; thermal, high-frequency or ultrasonic spoct
welding are attractive options in those cases in which both the
moisture-permeable top-layer material 22 and the moisture-
impermeable...bottom-layer _material. 23 consist at least to a
significant extent of thermcplastic fibres or materials.

It is also possible fcr the border finish to be brought
about under the same ccndition using one . of the said welding
techniques; with surface contact being used instead of = spot
action. If the moisture-absorption element also consists to a
large extent of thermoplastic material, it is also vrossible for
the border of the entire pad to be compressed over its thickness
so as to fuse together, with the result that a very good
moistureproof border is obtained.

Figure 6 shows & situation in which the moisture-

ébsorption element 23 1is smaller <char: the moisture-permeable
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top-layer material 22 &and moisture-impermeable bottom-layer
material zZ and bonds 2¢ zre also formed in the berder regicns.
The bonds may be made between the two materials directly;
bonding can be promoted by the presence of thermoplastic (BE,
FF, PU) on the top and/or bottom surface of the mcisture-
permeable top-layer material 22 at the location of the borders
and/or the perfcraticns 2€. Due to the moisture-permeable nature
of the top-layer material 22, good bonding promoticn will alsc
be found when thermoplastic is applied to the tcp surface of the
top-layer material; in the situaticn represented
diagrammatically in Fiqure ¢, thermcplastic was applied to the
top surface.

It is preferable for thermoplastic to be applied only to
the berders; in addition to promoting adhesicn, the application
of thermcrlastic also causes the top layer to become impexrmeable
to liguid, with the result that excellent closure is obtained at
the borders.

The above text has always referred to a washable pad for
use as such. In an adapted size and/or shape, the washable pad
can also function as a sanitary towel, incontinence products, a
bikr for kabies cr adults, a medical tandage, &n operation pad,
etc. This technique can also be employed for the manufacture of
washable diapers and washable incontinence pants for adults, and

washable- cleaning cloths.— —- -  —— —
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CLAIMS
1. Washable pad, at least comprisinc an assembly of =

moisture-absorption element (i, 21) which is positioned between
a moisture-permeable top-layer material (2, z2) and a moisture-
impermeable bottom-layer materisl (3, 23), each with a thickness
anéd an area which are such that the materja}s (z, 2z, 3;
21, 22, 23) have substantially the same surface area and, in the
pcsiticn of use, the top surface of the moisture—absorption
element (1, 21) bears against the bottom surface of the
moisture-permeable top-layer material (2, 22) and the bottom
surface of the absorpticn element (1, 21) bears against the top
surface of the moisture-impermeable bottém-layer material
(3, 23}, and in which the moisture-permeable top-layer material
{2,..22), the moisture-abscrption element.. (1, 21). and the
moisture-impermeable bottom-layer material (3, 23) are Jjoined
together to form a single unit, characterized in that, between
two out c¢f the mcisture-permeable top—]a?e{_mate;ial (2, 22),
the moisture-abscrption element (1, 21) ané the mcisture-
.inpermeable bottom-layer material (3, 23), there is a form of
bonding, over at least part of the surface therecf, which
differs from the form of bonding between the third out of the

‘moisture-permeable” top-layer” material’ (2, 722)7 the “foisture-

absorption element (1, 21) and the mcisture-impermeable bottom-
layer (3, 23) and one of the above two, or there ieg no bending
at all, and the moisture-impermeable bottom-layer material

(3, 23) is intrinsically moisture-impermeable.

2 Washable pad according to claim 1, characterized in that

”EBEEIhg is present between the moisture-permeable top-layer

material (22) and the moisture-impermeable bottom-layer material
(23) via perforations (28), which are present in the moisture-
absorption element (21}, in the form of bonding points (259).

3. wWashable pad accerding tc claim 2, characterized in that

there is a border finish present, to which end the moisture-
absorption element (21) is smaller than the moisture-permeable
top-layer material (22) and the moisture-impermeable bottom-
layer material (23), and in that the moisture-permeable top-

layer wmaterial (22) and the moisture-impermeable bottom-layer
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material (23] are bonde¢ tc one another at the perivhery of the
washakle rad.

4. Washable pac accoréing to claims Z and 3, characterized
in that thermcplastic material is applied to the top and/or
bcttom surface of the moisture-permesbie top-layer material
(22}, or the top surizce c¢f the mcisture-impermeable bottom-
layer material, a: the location cf the borders and/or the
perforations (28), in crder tc promote the bencing between the
moisture-permeable top-layer materiz! (22) ané the moisture-
impermeakle bottom-layer material (23).

. Washable pad according tc claim 2, characterized in that
there is & border finish in which the moisture-impermeakle

bottom-layer material (23) is turneé over onto the tcp surface

cf the moisture-permeable top-layer material (23) and i bonded
theretc.
€. Washable pacd accerding tc ciaims : and z, characterizec

in that the moisture-impermeable bottom-layer material (3), on
the top surface (5) which faces towards the molsture-absorption
element (1), is ccated, over &t least pert of this surface, with
¢ layer of bonding materizl which bonds the meisture-abscrptics
element (i) and the mcisture-impermeable bottom-layer material
(3) together.

7. Washable pac according tc claim 6, characterized in
that, 1in the border regicns thereof, there is also moisture-
impermeable bottom-layer material (3, &, 12) which bears against
and bcnds to the moisture-permeable top-layer material (2).

g. Method for forming a wacshable pad :in which a moisture-
permeable top-layer material (2, 22) is placed at least against
the top surface of & moisture-abscrption element (i, 21), and a
meisture-impermezble bottom-layer material (3, 23) 1is placed
against the bottom surfzce thereof, and the moisture-permeablie
top-layer material (2, 227, the moisture-absorption element
(1, 21) ané the moisture-impermeable bottom-layer material
(2, 23) are joined together to form a single unit, characterized
in that, Dbetween two out cf the meisture-permeakle tcop-layer
material (2, 22), the mcisture-absorption element (1, 21) and
the mcisture-impermeakle bottcm-layer material (3, 22), over at
lezst part of the mutually facing surfaces thereof, bonding is

Erougnt abcut by supplvinc hest and/or exerting pressure, while
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bonding of a different type is brought about between the third
out of the moisture-permeable tcpr material (2, 22}, the
mcisture-absorption element (1, 21) and the meoisture-impermeable
bottom-layer material (2, 23) and cne of the said two, or there

5 is nc bonding whatsoever, while the starting material for the
moisture-impermeable bottom-layer material (3, 23) is
intrinsically moisture-impermeable.

9. Method acccrding to claim &, characterized in that a
moisture-absorption element (21) is provided with perforaticns

10 (28) distributed over its surface, which perforations extend
through the entire thickness of this element, and in at least
some of the perfcrations (28) the moisture-permeable top-layer
material (22) and the moisture-impermeable bottom-layer material
(23) are brought into contact with one ancther and bonded to one

18 another by supplying heat and/or exerting pressure, so that

bonding points (29) are formed.

10. Method according to claim 9, characterized in that the
moisture-absorption element (21) is made smaller than the
T T moistlre-pérmeablée  top-layer material (22) ané the moisture-
20 impermeable bcttom-layer material (23], and in that alsc the

berders of the moisture-permeable teop-layer material (22) and

moisture-impermeable bottom-layer material (23) are bonded to
_one another. . .. ___ ;

11. Method according to claims $ and 10, characterized in

25 that thermcplastic material is applied to the top and/or bottom

surface of the moisture-permeable top-layer material (22), or

the top surface of the moisture-impermeable bottom-layer

--material--at -the-location -of the borders-and/or the perfcrations

—~r— ——— —(28)5 prior to- bonding of the- -moisture-permeable top-layer

30 material (22) and the moisture-impermeable bottom-layer material

(23).

2. Method according to claim 6, characterized in that a

[

border finish is formed, in which the surface area of the
——-——moisture-impermeable- bottom-layer- material--(23)—is—made larger
35 than the surface area of the moisture-aksorpticn element (21)
and the moisture-permeable top-layer material (22), and in the
border regions the moisture-impermeable bottom-layer material
(23) is rturned over onto the moisture-permeable top-layer

material (22) and is jcined theretc.
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12. Methcd according tc claim €, characterized in that &n

[\

assembly is formed from a moisture-absorption element (1) and
mcisture-permeable top-layer material (2) which bears acainst
its teop surface, and then & mcisture-impermeabie bottom-liaver
13 matericl (3} 18 placed against the bottom surface cf the
moisture-absorption element (1), & layer of bonding material
being prcvided cover et least part of the surface of the
moisture-impermeable bottom-layer material (3), on its side (&)
facinc towards the moisture-adscrpticrn element (1), and in that
10 this moisture-impermeabie bottom-layer materizl (2) is joined to
the moisture-absorpticrn element (1), which forms part of the
assembly, by supplying heat and/or exerting pressure.
14. Method according to claim 13, characterized in that it
comprises & pricr step in which the assembly cf a meisture-
15 absorption: element (1) and & TmwWoisture-permeable top-layer
material (2) is formed. e -
15. Method according to claim 14, characterized in that the
moisture-zbscrpticon element (1) and the moisture-permeable top-

layer material (2) are joined to fcrm an assembl with the aic
Y _ J

20 of a methcc selected trom:
a) stitchircg;
b) stepping/quilting;
c¢) needling;
~ Td) Jcining by mezns cf high-frequency or ultrasonic welding;
2t €) Jjoining using a spot coating layer of bonding material which
is present on that side of the moisture-permeable top-layer
material (2) which faces towards the moisture-absorption
element (1), by supplying heat and/or exerting pressure; and
f) joining using a spot coating layer of bonding material on that
30 side of the moisture-absorption element (1) whick faces
towarcs the moisture-permeable top-layer material (2) Dby
supplying heat and/or exerting pressure.
16. Method accorcéing to claim 13, characterized in that the

assembly of & moisture-absorption element (1) and a moisture-

tw
m

permesble top-layer material (2) is fcrmed at the same time that
the ©pottcm-layer material (3) anc¢ the moisture-absorption
element (1) are joined together.

17. Method according tc claim 1€, characterized in that the

assembly is formed by vusing & spot ccating layer of bonding
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.material which is present on that side of the moisture-permeable

top-layer material (2) which faces towards the moisture-
absorpticn element (1) or by using a spot coating layer of
bonding material on that side of the moisture-absorption element
(1) which faces towards the moisture-permeable top-layer
material (2} and by supplying heat and/or applying pressure.

iB. Method according to one or more of claims 14-17,
characterized in that in the border regions of the pad which is
to be formed, moisture-impermeable Ltottom-layer material (3) is
also placed azgainst the outer surface of the moisture-permeable
top-layer material (2) and is joined thereto by supplying heat

and/or applying pressure, so as toc form a liquid-tight border

finish.
19. Methcd acccrding to claim 1€, characterized in that the
moisture-impermeable bottom-layer material (3) has a larger

surface-;rea than the assembly of the moisture-permeable top-
layer material (2) and moisture-absorption element (1) and
projects at least partly outside this assembly; and in that the
projecting parts are folded cver to lay against the moisture-
permeable tcp-layer material (2), to which they are joined.

20. Method &ccording to claim 1&, characterized in that
separate strips cf mecisture-impermeable bottom-layer material
{8), by being folded over, are made to bear against the tcp side
of the moisture-permeable tcp-layer material (2) and the bottom
side of tﬁe moisture-impermeable bottom-layer material (3), and
are joined to the moisture-permeable top-layer material (2) and

the bottom-layer material (3).
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